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WINDOW INFORMATION SWITCHING 
SYSTEM 

FIELD OF THE INVENTION 

Aspects of the present invention are directed generally to 
window arrangements in an operating system. More particu 
larly, aspects of the present invention are directed to a method 
and system for browsing window information for multiple 
windows in an operating system while allowing a user to 
switch to any particular window. 

BACKGROUND OF THE INVENTION 

As the use of computers in both the workforce and personal 
life has increased, so has the desire to allow for easier use of 
them. Many operating systems today utiliZe a windows based 
con?guration of application programs. Information is dis 
played on a display screen in what appears to be several sheets 
of paper. 
When multiple windows are open at the same time, switch 

ing quickly to the desired window can be dif?cult. For 
example, the desired window may be partially or fully 
occluded by other open windows. Also, the desired window 
may be minimiZed or hidden. 
Modem operating systems offer a fast way to switch 

among recently used windows. Current versions of the Win 
dows® brand operating system by Microsoft® Corporation 
of Redmond, Wash. include the Alt-Tab key combination, 
Task List, and Taskbar, which when selected presents a list of 
open windows in a representation different from the primary 
windows. In particular, with respect to the Alt-Tab key com 
bination, this is done by holding down the Alt key on a 
keyboard and repeatedly pressing the Tab key before releas 
ing the Alt key. Each press of the Tab key moves the focus of 
this action to the next older window, where age is de?ned by 
how recently the window was active. A single key or key 
combination is a commonly used operating system feature. 
Window selection interfaces have been proposed to mini 

miZe the necessity to sort through the various open windows. 
Similar user interfaces exist in the Mac OS X brand operating 
system by Apple Computing, Inc. of Cupertino, Calif. includ 
ing Apple-Tab and the Dock in which a list of windows in are 
provided in a representation different from the primary win 
dow. Each of the aforementioned user interfaces restate or 
reformulate the open windows into a type of list. These inter 
faces however, do not allow the user to view content of a 
window without the window being selected. 

Recently, Apple Computing, Inc. introduced Expose in the 
Mac OS X brand operating system. Expose provides a user 
with the ability to display all open windows as thumbnails on 
the desktop. In operation, when the user types the F9 key, 
Expose tiles all the open windows, that is it scales the win 
dows down to a siZe such that all the open windows are 
displayed in a non-overlapping form. In another aspect, 
Expose provides a user with the ability to display/view all 
open windows for one particular application in a non-over 
lapping manner. Speci?cally, when the user types the F10 key, 
Expose tiles all of the open windows for the current applica 
tion in a non-overlapping form while fading to a gray all of the 
open windows associated with other applications. 

While Expose allows the user to view open windows simul 
taneously, multiple windows are tiled on the screen, which 
can still lead to some confusion. Further, display of a thumb 
nail with live video content is not possible as the tiled win 
dows are merely snapshots of the content of the window when 
the user initiated the tiled action. It would be helpful to 
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2 
provide an interface which allows a user to scan quickly 
through open windows and have additional information pro 
vided to the user to quickly switch to a desired window. 

SUMMARY OF THE INVENTION 

There is therefore a need for a method for displaying at 
least one visualiZation of open windows on a display where 
the visualiZations include live and/or dynamic content. The 
method may include steps of receiving an input correspond 
ing to a request to access visualiZations of windows for a 
plurality of windows, and for each window of the plurality of 
windows, displaying a visualiZation of at least a portion of the 
content of the window in an area separately de?ned from the 
plurality of windows, wherein the at least a portion of the 
content includes live and/or dynamic video content. 

Another aspect of the invention provides for the display of 
visualiZations in groups and/ or in a prede?ned order. The 
order may be determined by the system and/or by a user. Still 
another aspect of the invention provides for a method of 
displaying child window visualiZations corresponding to a 
parent window. In the case of tabbed windows that are asso 
ciated with each other, the method allows for the display of 
some or all of the parent and child window visualiZations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing summary of the invention, as well as the 
following detailed description of illustrative embodiments, is 
better understood when read in conjunction with the accom 
panying drawings, which are included by way of example, 
and not by way of limitation with regard to the claimed 
invention. 

FIG. 1A illustrates a schematic diagram of a general-pur 
pose digital computing environment in which certain aspects 
of the present invention may be implemented; 

FIGS. 1B through 1M show a general-purpose computer 
environment supporting one or more aspects of the present 

invention; 
FIG. 2 illustrates a desktop space with multiple open win 

dows overlapping each other; 
FIG. 3 illustrates an open applications box with multiple 

open window application icons shown; 
FIGS. 4A-4C illustrate examples of a window information 

switching system in accordance with at least one aspect of the 
present invention; 

FIGS. 5 and 6 illustrate an example of a window informa 
tion switching system allowing a user to drill down into 
window groups in accordance with at least one aspect of the 
present invention; 

FIG. 7 is a ?owchart of an illustrative example of a method 
for providing window information regarding multiple open 
windows in accordance with at least one aspect of the present 
invention; 

FIG. 8 is a ?owchart of another illustrative example of a 
method for providing window information regarding multiple 
open windows in accordance with at least one aspect of the 
present invention; and 

FIG. 9 is a ?owchart of another illustrative example of a 
method for providing window information regarding a child 
window of a parent window in accordance with at least one 
aspect of the present invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

In the following description of various illustrative embodi 
ments, reference is made to the accompanying drawings, 
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Which form a part hereof, and in Which is shown, by Way of 
illustration, various embodiments in Which the invention may 
be practiced. It is to be understood that other embodiments 
may be utilized and structural and functional modi?cations 
may be made Without departing from the scope of the present 
invention. 

FIG. 1 illustrates an example of a suitable computing sys 
tem environment 100 on Which the invention may be imple 
mented. The computing system environment 100 is only one 
example of a suitable computing environment and is not 
intended to suggest any limitation as to the scope of use or 
functionality of the invention. Neither should the computing 
system environment 100 be interpreted as having any depen 
dency nor requirement relating to any one or combination of 
components illustrated in the exemplary computing system 
environment 100. 

The invention is operational With numerous other general 
purpose or special purpose computing system environments 
or con?gurations. Examples of Well knoWn computing sys 
tems, environments, and/or con?gurations that may be suit 
able for use With the invention include, but are not limited to, 
personal computers, server computers, hand-held or laptop 
devices, multiprocessor systems, microprocessor-based sys 
tems, set top boxes, programmable consumer electronics, 
netWork PCs, minicomputers, mainframe computers, distrib 
uted computing environments that include any of the above 
systems or devices, and the like. 
The invention may be described in the general context of 

computer-executable instructions, such as program modules, 
being executed by a computer. Generally, program modules 
include routines, programs, objects, components, data struc 
tures, etc. that perform particular tasks or implement particu 
lar abstract data types. The invention may also be practiced in 
distributed computing environments Where tasks are per 
formed by remote processing devices that are linked through 
a communications netWork. In a distributed computing envi 
ronment, program modules may be located in both local and 
remote computer storage media including memory storage 
devices. 

With reference to FIG. 1A, an exemplary system for imple 
menting the invention includes a general-purpose computing 
device in the form of a computer 110. Components of com 
puter 110 may include, but are not limited to, a processing 
unit 120, a system memory 130, and a system bus 121 that 
couples various system components including the system 
memory to the processing unit 120. The system bus 121 may 
be any of several types of bus structures including a memory 
bus or memory controller, a peripheral bus, and a local bus 
using any of a variety of bus architectures. By Way of 
example, and not limitation, such architectures include Indus 
try Standard Architecture (ISA) bus, Micro Channel Archi 
tecture (MCA) bus, Enhanced ISA (EISA) bus, Video Elec 
tronics Standards Association (VESA) local bus, and 
Peripheral Component Interconnect (PCI) bus also knoWn as 
MeZZanine bus. 

Computer 110 typically includes a variety of computer 
readable media. Computer readable media can be any avail 
able media that can be accessed by computer 1 1 0 and includes 
both volatile and nonvolatile media, removable and non-re 
movable media. By Way of example, and not limitation, com 
puter readable media may comprise computer storage media 
and communication media. Computer storage media includes 
volatile and nonvolatile, removable and non-removable 
media implemented in any method or technology for storage 
of information such as computer readable instructions, data 
structures, program modules or other data. Computer storage 
media includes, but is not limited to, random access memory 
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4 
(RAM), read only memory (ROM), electronically erasable 
programmable read only memory (EEPROM), ?ash memory 
or other memory technology, CD-ROM, digital versatile 
disks (DVD) or other optical disk storage, magnetic cassettes, 
magnetic tape, magnetic disk storage or other magnetic stor 
age devices, or any other medium Which can be used to store 
the desired information and Which can accessed by computer 
110. Communication media typically embodies computer 
readable instructions, data structures, program modules or 
other data in a modulated data signal such as a carrier Wave or 
other transport mechanism and includes any information 
delivery media. The term “modulated data signal” means a 
signal that has one or more of its characteristics set or changed 
in such a manner as to encode information in the signal. By 
Way of example, and not limitation, communication media 
includes Wired media such as a Wired netWork or direct-Wired 

connection, and Wireless media such as acoustic, RF, infrared 
and other Wireless media. Combinations of the any of the 
above should also be included Within the scope of computer 
readable media. 
The system memory 130 includes computer storage media 

in the form of volatile and/or nonvolatile memory such as 
ROM 131 and RAM 132. A basic input/output system 133 
(BIOS), containing the basic routines that help to transfer 
information betWeen elements Within computer 110, such as 
during start-up, is typically stored in ROM 131. RAM 132 
typically contains data and/or program modules that are 
immediately accessible to and/or presently being operated on 
by processing unit 120. By Way of example, and not limita 
tion, FIG. 1A illustrates operating system 134, application 
programs 135, other program modules 136, and program data 
137. 
The computer 110 may also include other removable/non 

removable, volatile/nonvolatile computer storage media. By 
Way of example only, FIG. 1A illustrates a hard disk drive 141 
that reads from or Writes to non-removable, nonvolatile mag 
netic media, a magnetic disk drive 151 that reads from or 
Writes to a removable, nonvolatile magnetic disk 152, and an 
optical disc drive 155 that reads from or Writes to a removable, 
nonvolatile optical disc 156 such as a CD ROM or other 
optical media. Other removable/non-removable, volatile/ 
nonvolatile computer storage media that can be used in the 
exemplary operating environment include, but are not limited 
to, magnetic tape cassettes, ?ash memory cards, digital ver 
satile disks, digital video tape, solid state RAM, solid state 
ROM, and the like. The hard disk drive 141 is typically 
connected to the system bus 121 through a non-removable 
memory interface such as interface 140, and magnetic disk 
drive 151 and optical disc drive 155 are typically connected to 
the system bus 121 by a removable memory interface, such as 
interface 150. 
The drives and their associated computer storage media 

discussed above and illustrated in FIG. 1A, provide storage of 
computer readable instructions, data structures, program 
modules and other data for the computer 110. In FIG. 1A, for 
example, hard disk drive 141 is illustrated as storing operating 
system 144, application programs 145, other program mod 
ules 146, and program data 147. Note that these components 
can either be the same as or different from operating system 
134, application programs 135, other program modules 136, 
and program data 137. Operating system 144, application 
programs 145, other program modules 146, and program data 
147 are given different numbers here to illustrate that, at a 
minimum, they are different copies. A user may enter com 
mands and information into the computer 110 through input 
devices such as a digital camera 163, a keyboard 162, and 
pointing device 161, commonly referred to as a mouse, track 














